Purification and properties of an endo-alpha-N-acetyl-D-galactosaminidase from Diplococcus pneumoniae.
An enzyme that hydrolyzes the O-glycosidic linkage between alpha-N-acetyl-D-galactosamine and serine or threonine in mucins and mucin-type glycoproteins was purified by chromatography on an Affi-Gel 202 column or isoelectric focusing from filtrates of Diplococcus pneumoniae cultures. The final preparations were free of protease and a wide range of other glycosidase activities. The preparation obtained by isoelectric focusing was shown to consist of a single protein by gel filtration and sodium dodecyl sulfate-gel electrophoresis. This preparation had an apparent molecular weight of about 160,000, determined by gel filtration, an optimum pH of 7.6, and an isoelectric point in the range pH 8 to 9. The enzyme releases the disaccharide Gal-GalNAc from a variety of glycopeptide and glycoprotein substrates and appears to have a specific requirement for an unsubstituted galactose in the nonreducing terminus and an alpha linkage between N-acetylgalactosamine and the aglycone. This is the only endoenzyme known capable of cleaving the linkage between a carbohydrate and serine or threonine residues in glycoproteins. The ability of this enzyme to act on macromolecular substrates and its pH optimum makes it ideally suited to explore the distribution and function of mucin-type glycoproteins on normal and cancer cell surfaces.